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AMERICAN GAME BIRDS 


By Henry W. Hensyaw 


CulrErr oF THE U. S. Bionocicar SuRvEY AND AuTHoR oF “Common Birps oF 
Town AND Country,” IN THE NATIONAL GEOGRAPHIC MAGAZINE 


With Illustrations from Paintings by Louis Agassiz Fuertes 


ROM the time of the earliest set- 

tlement of the country the wild 

game of America has proved a na- 
tional asset of extraordinary value. No- 
where in the world, except in Africa, was 
there ever greater abundance and variety 
of wild life. 

The forests of America were filled with 
game birds and animals, large and small; 
its streams, lakes, and ponds were cov- 
ered with waterfowl, and its rivers and 
shores furnished highways for myriads 
of shorebirds as they passed north and 
south. Nature would appear to have 
stocked the continent with lavish hand. 
Indeed, but for the wild game our prede- 
cessors, the Indians, would not have been 
able to maintain existence, much less to 
advance as far as they did in the arts 
that lift peoples toward the plane of civil- 
ization. 

And at first our own forebears were 
scarcely less dependent than the aborig- 
ines upon game for food. Many years of 
toil and struggle had to pass before the 
rude husbandry of the colonists sufficed 
to free them measurably from depend- 
ence on venison and wild fowl. 

Nor will any student of American his- 
tory doubt that, but for the services of 
our pioneer hunters and trappers who 
literally hunted and trapped their way 


from the Atlantic to the Pacific, the 
course of empire westward would have 
been halted for decades. As a conse- 
quence, the settlement of much of our 
fair land would have been long delayed, 
if, indeed, the land had not passed into 
the possession of other peoples. 
Moreover, it was in the pursuit of 
game that the hardy frontiersmen devel- 
oped skill as marksmen and acquired 
many of the rude border accomplish- 
ments which later made them effective 
soldiers in the war for independence, 
Game existed everywhere, for the In- 
dian, though wasteful of wild life and 
knowing naught of game laws, took what 
toll he would of the game abovt him, and 
yet made no apparent impression on its 
quantity ; so that it passed into the hands 
of his successors, along with his lands, 
practically in its original state. 


AMERICAN WATERFOWL AND SHOREBIRDS 


And what a rich heritage it was! In 
addition to the upland game birds of the 
forests and open glades, great numbers 
of ducks and shorebirds found on our 
western prairies and in the innumerable 
lakes and ponds the food, solitude, and 
safety necessary during the nesting pe- 
riod. More important still as a nursery 
for wild fowl and shorebirds were, and 
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still are, the tundras of Alaska and the 
barren grounds that, dotted with count- 
less lakes and riv ers, stretch to the Arctic. 

Here, in these northern wilds, solitude 
reigns supreme, and vast multitudes of 
waterfowl breed, assured of both food 
and safety. (mn these Arctic plains Na- 
ture has provided in a remarkable way 
for her winged servants by supplying an 
inexhaustible crop of berries. As the 
short summer season wanes the berries 
ripen and furnish a nutritious food upon 
which the waterfowl fatten and gain 
strength for their long southern journey. 

Then the Ice Ning takes the remainder 
of the crop in charge, wraps it in a man- 
tle of snow and ice, and keeps it safe in 
Nature's cold storage, ready for delivery 
in spring to the hungry migrants. Wiuth- 
out this storehouse of berries it 1s doubt- 
ful if our waterfowl could sustain life in 
the Arctic, and the so-called barrens, in- 
stead of being a nursery for myriads of 
fowl, would indeed be barren so far as 
bird life 1s concerned. 

When the short Arctic summer closes 
and the young birds acquire strength for 
the journey, multitudes of ducks, geese, 
swans, and shorebirds, anticipating the 
Arctic winter, wing their way to southern 
lands. Including these winged hordes 
from the Arctic that visit our territory 
and the birds that nest within our own 
limits, America possesses upward of 200 
kinds of game birds, large and small, 
many of which are in the front rank, 
whether viewed merely from the eco- 
nomic standpoint as food or through the 
eyes of the sportsman. 


FORMER ABUNDANCE OF GAME BIRDS 


While the aggregate numbers of game 
birds are very great, they sink into ins‘g- 
nificance when compared with their for- 
mer abundance. ‘The statements of the 
early chroniclers regarding the multi- 
tudes of ducks, plover, and wild pigeons 
almost defy belief. When, in the records 
of the first part of the last century, one 
reads of clouds of pigeons that required 
three days to pass a given point in a con- 
tinuous moving stream, and again of 
flocks estimated to contain more than 
two billion birds, credulity is taxed to 
the limit. 
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Yet not only one such flock was ob- 
served, but they were of periodic occur- 
rence during many years of our early his- 
tory, and the accounts of them are too 

well attested to be doubted. .\s throwing 
a curious sidelight on the abundance of 
wild fowl and the hardships to which the 
slaves of the period were subjected, I 


quote a paragraph from Grinnell ( Amer- 
ican Game Bird Shooting), who states 


that “in early days slave owners, who 
hired out their slaves, stipulated in the 
contract that canvasback ducks should 
not be fed to them more than twice each 
week” ! 


CAUSES OF 


What, then, has become of the teem- 
ing millions that once possessed the land? 
Be fore attempting to answer this question 
it may be well briefly to review certain 
general causes that contribute to the de- 
pletion of the ranks of game birds. 
mong these may be mentioned natural 
diseases - natural enemies, both winged 
and four - footed; forest, brush, and 
prairie fires; the drainage of swamps and 
the general elimination of nesting grounds 
by the advance of agriculture ; and finally, 
most potent of all the agencies of de- 
struction—firearms. 

From the nature of things, no data are 
available to show exactly the relative im- 
portance of the above causes of decrease 
or of their separate or combined effect. 
Nevertheless we can arrive at an approxi- 
mate idea of their relative effect. 

Natural diseases seem to play a com- 
paratively unimportant part in causing 
the death of birds, except perhaps indi- 
rectly. Ina state of undisturbed nature 
there are few sick or old birds, for the 
reason that the sick, the heedless, and the 
old, as soon as their strength begins to 
fail, are promptly eliminated by natural 
enemies, who, while foes of individual 
bird life, nevertheless do good service to 
the species in keeping the vigor of the 
stock at a high standard by promptly 
weeding out the unfit. 

While the annual loss of game birds by 
attacks of predatory birds and mammals. 
is no doubt very great, it is to be noted 
that it 1s relatively far less at the pres- 
ent time than formerly, owing to the 


DECREASE OF GAME BIRDS 


AMERICAN GAME BIRDS 


general destruction of birds of prey and 
of wild four-footed animals of whatever 
name or nature. 

The contrary is true of that predatory 
animal, the house cat. Never were house 
cats more destructive of bird life than 
now. While the annual loss of insectiv- 
orous birds by them is far greater than 
that of game birds, the loss of woodcock, 
quail, grouse, and upland-breedinge shore- 
birds is by no means small. "Taking into 
account bird life in general, the cat is 
undoubtedly the most destructive mam- 
mal we have, and the aggregate number 
of birds annually killed by them in the 
United States is enormous. 

Of late years serious losses have been 
reported among the ducks of certain lo- 
calities in the \Vest. The causes are yet 
obscure, but they are probably not due to 
epidemics, as commonly believed. ‘They 
will probably prove to be very local and 
of comparatively modern origin, and to 
be dependent on drainage contaminations 
or unnatural crowding into unfavorable 
feeding grounds. It is hence highly prob- 
able that such losses can be eliminated 
either in whole or in part. 

Before the coming of the whites, for- 
est and prairie fires were due to lightning 
or were purposely set by the Indians to 
facilitate the pursuit of large game. 
While they were no doubt common at 
certain seasons and probably fatal to 
many birds, they were too insignificant to 
have played an important part in the re- 
duction of numbers. 


FIREARMS THE CHIEF CAUSE OF DECREASE 


The destruction of former breeding 
grounds through drainage and the general 
advance of agriculture is a very impor- 
tant cause of the diminution of certain 
species. But while agriculture usurps 
the breeding grounds of many kinds, es- 
pecially ducks and geese, its effect in this 
direction is to some extent lessened, since 
it prepares the way for other species, like 
the upland game birds, and furnishes 
food and breeding grounds for them. 
While these and other causes that might 
be enumerated have tended to diminish 
the numbers of game birds, even taken 
collectively they have played only a minor 
part in the great reduction of these birds 
as a whole. 


107 


It is the gun that has been the chief 
cause of the destruction of our game, 
large and small. Whatever weight may 
be attached to other causes, these fade 
into insignificance when compared with 
the effect of firearms. 

It is nothing short of marvelous how 
little time was required by the early pio- 
neers, even with the crude firearms of the 
time, to make an impression on the abun- 
dance of American game, What the In- 
dian with his bow and arrow and his rude 
nets failed to do in thousands of years, 
the handful of white men with powder 
and shot accomplished in a few decades. 

Writing within 40 years after the first 
settlement in New England, Josselyn 
states that already the wild pigeon had 
diminished greatly, “the English taking 
them with nets”; and he adds that the 
English and Indians, who by this time 
were supplied with guns, had ‘destroyed 
the breed of wild turkeys, so that even at 
that early day it was very rare to meet 
one in the woods.” 

Thus two of our most important game 
birds, in less than half a century after the 
first settlements, had already begun to 
disappear from the neighborhood of the 
New England colonies. Nor is there 
reason to believe that it was different 
in other parts of the country. Game 
abounded, was needed for food, the sup- 
ply seemed inexhaustible, and it was shot 
regardless of consequences, and at first, 
no doubt, without thought of them. 

It is undoubtedly true that up to the 
present time far more strenuous efforts 
have been made in this country to destroy 
game than to preserve it. Even to-day a 
vastly greater number of individuals are 
interested in game as something to kill 
than as something which deserves pro- 
tection. Clubs having for their chief ob- 
ject the pursuit of game of all kinds have 
existed since early days; but organiza- 
tions having for their chief object the 
preservation of game are relatively few 
in number and of comparatively recent 
origin. 

AMERICA .\ SPORTSMAN’S PARADISE 


America has always been a paradise for 
sportsmen, but of late years the number 
of those whose chief relaxation is the 
pursuit of game has greatly increased, 
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Male 
FRANKLIN’S GROUSE 


Male 


SPRUCE GROUSE 


Female 


Male 


RUFFED GROUSE 
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Photo by Stanley Clisby Arthur. Courtesy of the Conservation Commission of Louisiana 


A HAPPY FAMILY: MALLARDS “TIPPING UP” ON THE LOUISIANA STATE GAME 
PRESERVE 


The water bottoms of the lowlands grow duck food in abundance 
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and to-day there are probably not far 
from five millions who are interested in 
the pursuit of game! 

The enormous number of men in a 
single State who hunt appears from a 
statement of the Secretary of the Game 
Commission of Pennsylvania, who says 
that “during the season of 1913 there 
were 305,028 resident hunter's licenses 
issued in this State. During the season 
of 1914, from reports at hand, there were 
fully as many licenses issued. 

“When we consider that the landowner 
with his tenants and their families may 
hunt under the provisions of law without 
paying this license, and add to this those 
who hunt in violation of law, we are led 
to believe that fully 100,000 more men 
hunted in this State during each of these 
seasons than were licensed, making all 
together an army of more than 400,000 
men, who, for a certain period and for 
good reason, are permitted to destroy 
game that in the aggregate amounts to 
millions of pieces and thousands of tons 
in weight.” 

Large as the figures seem, and they are 
the largest for any State in the Union, it 
should be remembered that they repre- 
sent but 5 per cent of the total population 
of Pennsylvania, while in the Northwest, 
notably in Idaho and Montana, more than 
To per cent of all the people are licensed 
hunters. 

What this army of five million hunters 
means to the large and small game of 
America can better be imagined than de- 
scribed! Modern guns and ammunition 
are of the very best, and they are sold at 
prices so low as to be within the reach 
of all. Added to these very efficient 
weapons for killing small game, are in- 
numerable devices for killing waterfowl, 
as sneak-boats, punt-guns, swivel-guns, 
sail-boats, steam-launches, night floating, 
night lighting, and others. 

While it is true that most of these de- 
vices are illegal, they are nevertheless in 
use at the present time, and in out-of- 
the-way places offenders are difficult of 
detection, especially as they are often 
intrenched behind local sentiment, which 
countenances and even encourages the 
practice because “it brings money into 
the county.” To the above devices for 
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the destruction of game must be added 
the automobile, and it may be doubted if 
any other modern invention is so potent 
for harm. It is possible for a party of 
three or four in a speedy machine to hunt 
over territory in a single morning that 
formerly would have required a week or 
more. 


MONEY VALUE OF GAME BIRDS 


Passing by for the moment all esthetic 
considerations, the money value of the 
vast number of game birds that breed 
within the several States or visit them in 
migration is so great as alone to entitle 
the birds to careful protection. This 
point of view is being taken by several 
States Thus Oregon values her game 
resources, which consist in no small part 
of game birds, at five millions of dollars 
annually, while Maine and California re- 
spectively claim their game to be worth 
twenty millions annually. 

To permit the extermination of any 
part of this valuable food asset, valuable 
alike to State and Nation, by continuing 
the wasteful methods of the past is an 
economic crime against present and fu- 
ture generations. And here it is impor- 
tant to point out that while the majority 
of our ducks, geese, and swans breed 
outside our jurisdiction they winter 
within our own borders. Failure ade- 
quately to protect them, therefore, in 
their winter quarters means their ulti- 
mate extinction 


SALE OF GAME BIRDS 


Intimately connected with the problem 
of conserving our wild game is the kill- 
ing of game for market. Many of those 
who have studied the subject earnestly 
do not hesitate to express the conviction 
that under the conditions now prevailing 
in the United States the conservation of 
our ducks, geese, and shorebirds is im- 
possible if their sale in open market con- 
tinues. 

In considering the present effect of the 
sale of wild game, it must not be forgot- 
ten that the demand for game in the 
United States has enormously increased 
in the last decade. Even with our pres- 
ent population the market demand is in- 
finitely greater than the supply, and all 
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the ducks and geese that now breed 
within our borders and that visit us from 
the North would not suffice to supply the 
inhabitants of New York and Chicago, 
to say nothing of a dozen or twenty of 
our other large cities, for more than a 
few short weeks. 

Indeed, were the market demand for 
game to be fully satisfied, all the winged 
game of America killed during the next 
two or three seasons could be marketed 
and eaten. Reaching the great markets 
in the comparatively small quantity that 
it now does, game of all kinds com- 
mands prohibitive prices for any but the 
wealthy. As Forbush justly remarks, 
the present market price of quail is so 
high as practically to amount to a bounty 
on the birds’ heads and is a constant 
temptation to the market hunter to kill 
his quarry, despite State or Federal law, 
in season and out. 


STATE PROTECTIVE LAWS 


State or colonial ownership of game 
was indeed early recognized, but only 
grudgingly in so far as it was restrictive 
of the right of the individual to hunt 
wild game when and where he pleased. 
Everywhere the feeling prevailed that all 
wild game belonged to the people, to be 
killed whenever necessity or inclination 
prompted, and it may be said that no 
little of this feeling remains to the pres- 
ent day. The change from the old be- 
lief that wild game belonged to him who 
could take it, to the theory of State own- 
ership of game, marked a long step for- 
ward in game preservation. To-day few 
principles of American law are more 
firmly established than this, though it 
was not until 1896 that the principle was 
formally enunciated by the Supreme 
Court of the United States. 

If the several States, under the prin- 
ciple of State ownership, have failed ade- 
quately to protect their game, it has not 
been for lack of game legislation. Fven 
in the colonial period laws regulating the 
manner of taking game were passed, As 
early as 1708 heath hens, ruffed grouse, 
quail, and wild turkeys were protected im 
New York: but it was not till 1791 that 
woodcock were given legal protection. 
In 1710 a law was enacted in Massachu- 
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setts prohibiting the use of boats and 
canoes with sails, or canoes disguised 
with hay, sedge, or seaweed, for hunting 
waterfowl. 

Snipe were protected in Massachusetts 
in 1818, and ducks in Rhode Island in 
1846; Connecticut and New Jersey pro- 
tected their doves and insectivorous birds 
in 1850, and in 1851 Wisconsin passed 
protective laws in favor of the prairie 
chicken. It 1s worth noting in connec- 
tion with game legislation that it was not 
until 1878 that the first bag-limit law was 
enacted. This limited the bag of game 
birds in Iowa to 25 in one day—a limit 
which has remained practically unchanged 
for 37 years. 

Since early times, and especially of late 
years, game legislation has so flooded the 
country that it is difficult to keep track 
of it. Over 1,300 laws were enacted dur- 
ing the first decade of the present century 
(1901-1910). Despite this great volume 
of legislation, some birds, as geese, were 
never given a close season in California, 
Texas, Arkansas, and other States. 


STATE GAME LAWS DIVERGENT 


It needs only a glance to show that 
State laws and regulations affecting game 
differ widely, even in adjoining States; 
thus a game bird may be adequately pro- 
tected by law in one State and be only 
partially pretected in a neighboring State, 
or not protected at all. 

Moreover, the history of game preser- 
vation since colonial times in many States 
reveals no well-defined policy, but a series 
of regulations constantly changing ac- 
cording to the ever-shifting points of 
view of State and game officials and the 
political exigencies of the moment. Even 
the funds raised by the sale of hunting 
licenses, in most States ample for effect- 
ive enforcement of the laws, have not 
always been devoted to the cause of pro- 
tection, but often have been diverted to 
very different uses. 

So great is the divergence in the nature 
and purpose of game legislation of the 
several States that there would seem to 
be little hope that the inconsistencies and 
shortcomings will ever be reconciled. 
Some who do not realize what has been 
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accomplished in recent years are inclined 
to despair. 

Meantime, after a century of experi- 
ment by the States, the depletion of our 
game birds continues, and the end of sev- 
eral species is in plain view. It must be 
evident to all that, so far as the conser- 
vation of wild life is concerned, State 
control has proved a failure. Not a 
single State has succeeded in adequately 
protecting its own resident game, to say 
nothing of the game that migrates 
through it. 


FEDERAL MIGRATORY BIRD LAW 


It is the belief of many that what the 
States have failed to do for the conser- 
vation of our bird life can be accom- 
plished by the Federal government, and 
they further believe that the act approved 
March 4, 1913, commonly known as the 
Federal Migratory Bird Law, marks a 
long step in advance in game protection. 
By this act the migratory game and in- 
sectivorous birds which do not remain 
permanently within the borders of any 
one State or Territory are declared to be 
within the custody and under the protec- 
tion of the government of the United 
States. 

This act, be it noted, provides protec- 
tion only for game and insectivorous 
birds that migrate; hence many of our 
finest game birds, like the bob-white, val- 
ley quail, mountain quail, ruffed grouse, 
prairie hen, sage hen, blue grouse, wild 
turkey, and others, being non-migratory, 
have been left in charge of the several 
States in which they reside. Here we 
may leave them, trusting that, notwith- 
standing past failures, the measures 
ena acted. for their benefit will stay the fate 
with which most of them are threatened. 

Migratory birds are on a very differ- 
ent basis from others. Such of the 
ducks, geese, and shorebirds as still breed 
within our limits, including Alaska, mi- 
grate early to more southerly localities, 
where they winter. Some of them, in 
fact, especially the shorebirds, ES be- 
yond our borders and winter south of 
the tropics. But by far the great ma- 
jority breed in foreign territory far to 
the northward of our possessions, and 
we have no claim on them save as they 
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tarry on their journey for a time along 
our coasts or on our lakes and rivers or 
winter in the Southern States. 

It seems eminently fitting that these 
migrants, as they traverse our territory, 
feeding in one State to-day, in another 
State to-morrow, should be under Fed- 
eral control, subject to such regulations 
as seem likely to preserve the species. 
The law giving Federal protection has, 
after a year’s trial, met with general ap- 


proval. Moreover, although its constitu- 
tionality has been questioned, its main 


purposes have been indorsed by the great 
majority of sportsmen, though among 
them are many who dissent from certain 
regulations because they abridge the 
privileges enjoyed under State law. 

In this connection 1t may not be out of 
place to direct the attention of sportsmen, 
many of whom seem to have somewhat 
misconstrued the purpose of the Federal 
law, to the fact that the intent of the law 
was not primarily to increase shooters’ 
privileges by lengthening the open season 
and enabling them to kill larger bags of 
game, but to preserve game Birds 4 in gen- 
eral, more particularly the ones threat- 
ened with extinction. 

If the accomplishment of this laudable 
end curtails to some extent the present 
privileges of sportsmen, they should not 
complain, since the ultimate result of the 
law, if it be enforced, will be largely to 
increase the number on our game birds. 
Should it then somewhat curtail the privi- 
leges of the present generation of sports- 
men, it will at least insure to future gen- 
erations the perpetuity of our game birds. 

Here it may be pointed out that if the 
present Migratory Bird Law, now before 
the United States Supreme Court, should 
fail to meet the test of legal requirements 
and be pronounced invalid, bird conser- 
vationists need not be discouraged, since 
two courses are open: first, so to amend 
the law that it will stand every legal test ; 
second, to obtain a constitutional amend- 
ment which will effect the desire] end. 

Amendments to our constitution are 
proverbially difficult to secure, but who 
can doubt that with the widespread in- 
terest in bird life of the present genera- 
tion of Americans such an amendment 
can be obtained in due time. 


WALENTA 
AMAA TMOAMALVM ANOLYMOIN dO SNOITIIG OL AUVALONVS SUHMAO AAMYSHNd YINVO AIVIS VNVISINOT TIL i LUMO NI ‘IV INId 
BURISINO’T JO UGISSIWIULO ) UOI}PAIOSUOD II} JO Asayinoy any Aqsijg Aapuryg Aq opoyg 


154 


AMERICAN GAME BIRDS 


SPORTSMEN AS CONSERVATORS OF GAME 


There are many good citizens in the 
United States who believe that hunting 
is wrong and who consider all sportsmen 
arch enemies of wild life. There are 
sportsmen and sportsmen, and the genu- 
ine lover of gun and dog will almost in- 
variably be found to be a lover of nature 
and at heart a conservationist of wild life. 

Be the sportsman what he may, the 
sportsmen of the United States, as a 
body, constitute a very important factor 
in the present struggle to keep wild crea- 
tures from total extinction. Many of us 
who love wild life and who long ago 
abandoned the use of the gun, neverthe- 
less believe that game exists for reasons 
other than esthetic. Only extremists in- 
sist that all animal life 1s sacred and must 
on no account be taken. Birds, in addi- 
tion to their esthetic value and their im- 
portance as allies of the farmer in his 
warfare on insects, are important as food. 

They are also important because they 
furnish a healthful and exhilarating pur- 
suit to an army of men who at certain 
seasons take to the woods and fields and 
because of their outdoor life make better 
men and better citizens. 


BOTH FEDERAI, AND STATE LAWS 
NECESSARY 

Since game birds have such strong 
claims on our interests, it cannot be 
doubted that both State and Federal laws 
are necessary for their protection, and 
the more cordial and complete the co- 
operation between State and Federal 
officers, the more effective will be the 
administration of the laws. Even more 
essential in the long run is the recognition 
of the importance of our wild life by the 
people at large and their hearty sympathy 
and active cooperation as individuals with 
efforts for its protection. 

Ner should sportsmen and sportmen s 
clubs be backward in cordial cooperation, 
since they are among the chief benefi- 
ciaries of measures for the preservation 
and increase of game birds. The need is 
not for more laws, but rather for fewer, 
simpler, and more comprehensive stat- 
utes, It is the multiplicity of legal enact- 
ments subject to constant change, coupled 
with their non-enforcement, that has been 


159 


largely responsible in the past for the 
general decline in the number of our 
game birds. Fewer laws with better 
enforcement should be the rule for the 
future. 


THE PRESERVATION AND INCREASE OF 


GAME BIRDS IS FEASIBLE 


A few words may be added on certain 
practical means, other than restrictive 
measures, for the preservation and in- 
crease of our game birds. One of the 
most effective is the establishment of 
sanctuaries where birds may safely resort 
to nest and feed during migration. 

The Federal Government has already 
demonstrated the utility of this method 
and has established no fewer than 68 bird 
reservations in different parts of the 
United States, including Alaska. If the 
national parks, large game preserves, and 
national monuments are added to the hst, 
the government now has more than 100 
sanctuaries, some of which include thou- 
sands of acres, where birds of all kinds 
are protected at ail seasons. 

The example thus set by the govern- 
ment has stimulated both State authori- 
ties and private individuals. Several of 
the States now have extensive game pre- 
serves or refuges of their own, and a 
large number of private sanctuaries have 
been set apart, aggregating many square 
miles in extent. 

Conspicuous examples of these are the 
Ward-MclIlhenny preserve, dedicated to 
wild-life conservation by Charles Willis 
Ward and E. A. Mellhenny; Marsh 
Island, acquired through the generosity 
of Mrs. Russell Sage; and the Rocke- 
feller preserve. All these are in Louisi- 
ana. That private means are being thus 
devoted to the public welfare through 
the protection of birds speaks well for 
the future. 

In furtherance of the sanctuary plan, 
there would seem to be excellent reasons 
why the several States, in the interests of 
their citizens, should set apart tracts of 
land, and specifically designate them as 
bird sanctuaries, where all shooting 
should be prohibited, as. it is in the 
greater part of the District of Columbia. 
Such tracts, especially if public parks, 
not only serve the important end of 


Photo by Stanley Clisby Arthur. Courtesy of the Conservation Commission of Louisiana 


ONE OF THE LAST OF HIS RACE 


The millinery trade has almost caused the trumpeter swan to join the passenger-pigeon 
in oblivion. A male bird of this rare species visited the Louisiana State Game Preserve the 
winter of 1914-1915 and it is hoped this sanctuary will attract others. 
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conserying bird life, but possess added 
value to the public as pleasure resorts. 
They serve also the cause of education 
by providing readily accessible places 
where the habits of wild birds may be 
studied by school children and others. 


VALUE OF BERRY-BEARING SHRUBS 


Another important way of caring for 
both game and insectivorous birds is to 
provide food for them, especially in win- 
ter and during deep snows. This method 
is particularly effective, since the expense 
entailed is small and it can be practised 
everywhere by private individuals. Pitts- 
burgh has a special superintendent whose 
peculiar care is the birds in the public 
parks. Several States, as Massachusetts, 
Connecticut, Vermont, Delaware, and 
Pennsylvania, have, or recently had, State 
ornithologists, whose usefulness in prac- 
tical ways is unquestioned. Their duties 
include the study of the habits of birds 
from the economic point of view, and the 
preparation of reports thereon to aid in 
the framing of protective legislation. 

The planting of berry-bearing shrubs 
and trees in public parks and along pub- 
lic roadsides is another effective method 
of caring for our bird life. Already 
many women’s clubs, quick to recognize 
their opportunity, have taken up this 
work and are urging park commission- 
ers to make special provisions for the 
needs of our birds. Such methods bear 
more directly on the welfare of our seed- 
eating and insectivorous birds, but they 
also have a beneficial effect on game 
birds, especially bob-white and the ruffed 
grouse. 


PRIVATE AND STATE ORGANIZATIONS 
Such organizations as the Meriden 


Bird Club, of New Hampshire, are espe- 
cially to be commended. This is a local 
community club as distinguished from 
the public or private preserve or sanc- 
tuary. Its purposes, as stated in its con- 
stitution, are as admirable as they are 
direct and simple: “The objects of this 
club shall be the increase and protection 
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of our local wild birds, the stimulation 
of interest in bird life, and the gradual 
establishment of a model bird sanctuary.” 

Of wider scope and aims are such or- 
ganizations as the National Association 
of Audubon Societies, with its many 
affiliated State societies; the American 
Game Protective Association; the Wild 
Life Protective Fund; and the State 
Game Protective Associations. The work 
of these various bodies, individually and 
collectively, has proved a most impor- 
tant factor in the nation-wide movement 
to conserve our valuable bird life. 

Of recent years instruction as to the 
economic value of birds and the best 
ways to conserve them has received much 
attention in the public. schools of many 
States, and the results are likely to prove 
fruitful, both now and in the years to 
come. 


MANY GAME BIRDS CAN BE REARED IN 
CAPTIVITY 
Finally, the artificial propagation of 


our game birds has a direct and impor- 
tant bearing on their present and future 
welfare. It has already been demon- 
strated that bob-white and other quail 
can be reared in captivity and used to 
stock depleted covers, while Canada 
geese, mallards, black ducks, wood- 
ducks, and others of the goose and duck 
tribe can be reared under suitable condi- 
tions almost as readily as domestic fowls 
and be used to stock public lakes and 
ponds. This is a work which may prop- 
erly be undertaken by State game com- 
missions and in fact has already been 
begun. 

If in consequence of the cessation of 
spring siooe le the numbers of our 
waterfowl and shorebirds increase, as is 
confidently expected they will, the sale 
of hunting licenses in most of the States 
will provide ample funds for all neces- 
sary experiments in the artificial propa- 
gation of game on a large scale, and thus 
be an important factor not only in pre- 
serving the species now in danger, but 
in furnishing game for sport and food. 
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LIST AND INDEX OF AMERICAN GAME BIRDS 


For For For For 
Name of bird picture description Name of bird picture description 
see page see page see page see page 
IN VOGEL sone Ee cre are 128 147 Goose, Brant; (Black.......2 121 146 
Bald pateseneare re eee ree III 110 Gacklincaee eee 121 147 
Barrow’s Golden-eye....... 115 114 Canadalaeeeeer es 121 120 
Bobs Wiiters sss seeemerir 140 I41 E mperOlereee ete 121 147 
BEAntenenvircruiirecrn oie 121 120 SWOW) cadsabcsumoadd 121 146 
IByrehots, BRC. coppoeciadaus 121 120 White-fronted ..... 119 118 
[EXUOICEG! coc opoaescoacass 115 II4 Crouse™ Dusky eres 142 143 
Canwasbackaan ernment tr 113 112 vanlclinisieeer ee ere 140 I4I 
Cine IR eacanneaneopwran 12 122 IRGC) Sa gonabanene 140 141 
OLCOLE tikneieinted each bien Stone 125 124 Sharp-tailed ...... 142 143 
Crane Sandhill yee eee 12 122 SHFLGS: ogo coo owed 140 T4I 
Whooping ......... 12 122 leath=hen geen eeereye seo AZ 143 
Curlew Hskimoer nee 132) 148 Keillideeri reece 136 137 
Hudsonitan ...5.... 132 148 In tile cwtss ete nes ere enone 128 129 
Long-billed ....... 132 133 Mallar dikeaeenancrcrs ec tee 109 108 
Dove; Mourning ena. sar 130 137 Merganser, American. .... 109 108 
Dowitchemeenneerernn are 128 147 Hooded ..... . 109 126 
Duck Baldpatewewasse le: III TIO Red-breasted .. 109 108 
Barrow’s Golden-eye 115 114 Pheasant, Ring-necked..... 144 145 
Blacker saree se mes 109 108 Pigeon, Band-tailed........ 136 137 
Buftleheady s,s 115 I14 Passengen ei 130 137 
Bidens Kaingaeraecare 117 127 Bintan eee 13 112 
BidletaeBaciiicemrn ie 117 116 Plover, Black-bellied....... 134 135 
Eider, Stellers....:- 117 116 Coldenmeeeeee 134 135 
Eider, Spectacled.... 117 127 Wp aricl en eee 130 131 
Fulvous Tree-Duck.. 119 118 Brainie-chicken “a-..0..0 06 142 143 
Cadwalllereeee re III 126 Ptarmigan, White-tailed.... 144 145 
Golden-eye ......... II5 IT4 Witllowalisemserya: 144 145 
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NATURE’S TRANSFORMATION AT PANAMA 


Remarkable Changes in Faunal and Physical Conditions in 
the Gatun Lake Region 


By GerorcGe SuHiras, 3RD 


Illustrations by the Au 


HE world-wide interest in the 

Panama Canal, from an engineer- 

ing standpoint and the great eco- 
nomic changes destined to follow the use 
of this new channel of trade and inter- 
course, has been evidenced by thousands 
of visitors and the many articles bearing 
upon the various aspects of this wonder- 
ful work. 

One of the essential features in the 
plan of construction has been somewhat 
subordinated when viewing the project 
as a whole, namely, Gatun Lake; for be- 
yond regarding it as a convenient part of 
the passageway across the Isthmus, few 
realize that it is the basis of the whole 
scheme. Not only is it the largest fresh- 
water lake ever created by man—a navi- 
gable viaduct almost bridging the two 
oceans and reached by terminal elevators 
in the form of locks—but, in addition, a 
vast reservoir for the adjoining water- 
sheds, assuring throughout the year a 
sufficient water supply for the operation 
of the locks, for electric power, for the 
establishment of inland fisheries, and for 
potable and other domestic uses, besides 
allowing greater freedom in the move- 
ment and speed of vessels and the open- 
ing up of the many lateral valleys to local 
navigation. 


A BOUNTIFUL WATER SUPPLY 


The great saving of time and money in 
thus utilizing a part of the surface of this 
reservoir, instead of excavating a narrow 
and deep canal all the way across the 
intervening land, was inconsequent, how- 
ever, compared with the original pur- 
pose—a continuously abundant supply of 
water for operating the canal locks—thus 
insuring the regular daily movement of 
vessels throughout the year. Without the 
converging watersheds of 1,400 square 


thor and H. E. Anthony 


miles, without a large natural basin for 
impounding these waters, and so located 
that a water-tight and stable dam could 
be built across the Atlantic end, only a 
sea-level canal could have been consid- 
ered—a much more costly and probably 
an impracticable scheme. 

However narrow the Isthmus, nature 
has aided as much more in a combination 
of low rolling hills, with wide valleys 
only a little above sea-level, an almost 
continuous rainfall, while the compact 
but easily excavated soil made the canal 
construction rapid, its banks water-tight, 
and the subsequent use of much of the 
excavated material a great economy in 
the building of the great earth dams. 

The original plans, under which the 
initiatory work of the French syndicate 
was begun, called for a much smaller 
lake, ignoring the advice of its most bril- 
liant engineer, M. de Lipiany, by not in- 
cluding the waters of two large rivers— 
the Gatun and the Trinidad. Judging 
from the amount of water required at 
the locks and for various other purposes, 
the de Lessep plans seem fundamentally 
defective. 


BIRTH AND GROWTH OF THE LAKE 


When the information came from Pan- 
ama that the great basin for holding the 
waters of the proposed Gatun Lake was 
finally completed by the long embankment 
at the north end, thus closing the only 
gap in the rim of hills left open by na- 
ture, and that month by month the gath- 
ering waters of tributary streams were 
slowly covering the lowlands, creeping up 
the wild tangled valleys, drowning the 
mighty forests and the rank tropical jun- 
gles, flooding out native villages and de- 
stroying scattered plantations, marooning 
wild creatures like the monkey, ocelot, 


159 


qooF OG ©} O4 FO soosvid ur yJdap & pue sojrur o1eNbs For FO JUd}xXO UP MOU SvY UOISS1 sty} JO OYE, Mou DIT, 


Ue Liv 2) HHL NO OW 
WITHA V ONY dIWOLS LHOMdA THT, NO NHS Ad NVO VNVADI NV Hd VuOOLOHd IHL NI DAVGINIAL O11 TI VIMUN 


NATURE’S TRANSFORMATION AT PANAMA 


peccary, armadillo, and the sloth on hill- 
tops unexpectedly converted into perma- 
nent islands, submerging the mud-flats of 
the herons and the ibis, driving the deer, 
the jaguar, the tapir, iguanas, and mon- 
ster snakes through the rising waters to 
less hampered retreats, and opening up a 
new and larger home for the swamp alli- 
gator and the stream-confined fish, it 
seemed a proper time to study and to at- 
tempt a record of these changes. 

While necessarily representing a tran- 
sient condition, where organic decay and 
the dispersal of wild life was epochal 
only in the sense of marking a definite 
break between the past and the present, 
yet im the very processes of transition 
there would be much of present interest 
and of possible future value. 

Gatun Lake, at a surface elevation of 
85 feet above the sea-level, is estimated 
to cover 164 square miles, and extends 
not merely over the previously existing 
swampy ground of the Chagres Valley, 
but it has risen so far above the floor of 
the lowlands as to extend for miles be- 
tween the hills, forming estuaries, la- 
goons, and ponds, turning rapid, unnavi- 
gable streams into deep, sluggish rivers, 
and converting hilltops into beautiful is- 
lands, some of them miles in length, while 
the thousands of acres of flooded and 
fallen timber, into which stretch or circle 
narrow necks of land, practically defy 
any accurate estimate of the so-called 
shore-line of the new lake. 


SHORES UNSURVEYED 


From what we could learn through in- 
quiry and exploration, no one knows the 
size, shape, or location of much of the 
partly submerged lands; nor can satis- 
factory surveys now be made at the wa- 
ter-line without cutting down possibly a 
hundred miles of dying trees and bushes. 
Even then a 5-foot fluctuation in the 
lake’s surface, as may be expected he- 
tween the dry and wet periods, will nec- 
essarily vary the superficial area of the 
lake and the lines of the shore to a con- 
siderable degree. 

Some day, however, the warm and 
ever-present waters will destroy the ob- 
structing forests, and then the heretofore 
half-shrouded lake will glisten, near and 
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far, in the tropic lights, while the sur- 
rounding shores, each bay and promon- 
tory, the islands big and little, will be- 
come defined by a new and permanent 
border of bamboo and other semi-acquatic 
growths. 

When, in the fall of rorr, the locks of 
the spillway at the Gatun dam were 
closed, so as to begin the flooding of the 
Chagres Valley for the first and final 
time, the immediate use of the then shal- 
low waters invited the coming of the 
gasoline launch and native dug-out. In 
the beginning this great dam, one and 
one-half miles in length and too feet 
wide at the summit, towered many feet 
above the incipient lake, greatly reducing 
the effect of the trade winds, while the 
numerous islands and projecting points 
gave additional shelter to all small boats 
returning against the wind. 

Fach week, but usually on holidays and 
Sundays, canal employees went down the 
lake on hunting trips, and an easy and 
safe return could be counted on. But on 
our arrival, early in 1914, the lake had 
risen to its full height; island after 
island and point after point had sunk out 
of sight forever, while the steady diur- 
nal winds of the Caribbean Sea, whirling 
across the narrow and now low crest of 
the embankment, brought the waves into 
life a few yards away, ever increasing in 
size in the long course down the lake. 


LIKE A WORK OF NATURE 


As one gazed across the broad expanse 
of water, with its ruffled surface, it was 
hard to realize that it was the recent 
creation of man or responding for the 
first time to the action of the tropic 
winds. 

On one occasion when coming to Gatun 
after gasoline the launch encountered a 
heavy head sea in mid-lake and the small 
pump was unable to keep the boat clear 
of the breaking waves, so that it nearly 
filled, putting the engine out of service, 
and we drifted back several miles into a 
dead forest in peril of being wrecked by 
a collision with some large, tottering tree 
or buried beneath a falling top brought 
down by the impact. 

Like most natives 
Hemisphere, the 


Southern 
of Panama, 


of the 
Indians 


OUR TIOUSE-BOAT CRUISING IN THE FLOODED FOREST OF GATUN LAKE 


It was because of the flooding of the Gatun and Chagres valleys by the huge dam at the 
Gatun locks, thus causing abrupt changes in the faunal conditions, that an expedition was 


undertaken. 


The house-boat formed the base camp, from which trips were made by launch 


or small boat, sometimes along rivers which heretofore have been inaccessible, owing to 


shallow water. 
mosquitoes (see page 165). 


when using the interior waterways for 
travel, employ the dug-out, or cayuca, in 
which they are experts in poling or pad- 
dling the swiftest of streams (see page 
163). On the first coming of the lake it 
was easy to reach the construction towns 
along the shore in boats heavily laden 
with fruits and other products, but as 
the waters rose and the wind and waves 
began to interfere it was discovered that 
not one among them all knew how to 
handle a canoe safely under such condi- 
tions, so that now the lake is paddled in 
the stillness of the night or by dodging 
in and out through the flooded forests 
near the shore. 

Eventually, however, skilled canoemen 
will be able to buffet the waves, and then 
this picturesque craft will be seen from 
the great steamers gliding across the 
white-tipped surface, so seemingly insig- 
nificant to ships that have just come in 


The house-boat had sides of cheese cloth and copper screen to keep out 


from the turbulent waters of adjacent 
seas. 


DOOMED TO SLOW STARVATION 


Probably in no other country is there 
such an interesting area continuously 
covered with deep, still waters, where 
much. of the original timber is standing. 
Here one can find trees slowly dying, 
with great pendant termite nests filled 
with restless ant-like creatures, isolated 
and doomed to slow starvation (see page 
106). 

Here are trees that died on the first 
coming of the flood and others green and 
apparently vigorous, with roots and 
trunks under water for several years. 
On the decaying branches are many 
beautifully colored orchids—tillandsias, 
ferns, vines, and mosses—replacing for 
a time the lost foliage and tropic blooms, 
while upright stumps and floating logs 
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The common method of navigation of small streams by the native Panamans is by 
means of the cayuca or dugout, which varies in length from 8 to 35 feet and is cut from a 


single tree. 


These boats are used by the natives for bringing fruit and produce to market, 


and it is a common sight to see them loaded with sugar-cane cut in sections 8 or 10 feet in 


length. 


are green with long-leaved plants, the in- 
tervening pools bearing purple clumps of 
drifting water hyacinths (see page 167). 

Here, too, are floating islands, with 
waving grasses and slender reeds, des- 
tined to live forever, and when anchored 
by projecting snags or hemmed in be- 
tween tree trunks, will gradually become 
great tremulous bogs, unsafe alike for 
man and all sharp-hoofed animals, but a 
place of sunshine and of comfort to the 
coming alligators, a refuge and a feeding 
place for the herons, ibises, and other 
water birds, long exiled on the shoreless 
trees, where little frogs will be speared 
and many a minnow lifted from along 
the ragged edges. 

Day after day we explored these un- 
known wastes, ever alert in avoiding the 
sudden fall of tree-tops and massive 
limbs weakened by inward decay or by 
heavily burdened masses of parasitic 
plants. ‘Twice we were nearly over- 
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whelmed and once the camera and flash- 
light at the edge of the shore were buried 
out of sight. 

The anticipated encroachments of the 
lake resulted in a timely relocation of the 
Panama Railroad along the Chagres Val- 
ley (as shown in the comparison maps, 
pages 180 and 181); but most of the 
foot-trails were obliterated and the nar- 
row, well-defined canoe routes became 
lost in a maze of flooded forests, the 
tortuous channels no longer indicated by 
wooded banks or rapid currents. 


WHERE A RIVER GOT LOST 


In going up the estuary formed by the 
flooded valley of the Trinidad, there was 
no suggestion of the swift stream of 
former years, once navigable for many 
miles in a canoe, for now the broad, stag- 
nant, forested waters were covered here 
and there by floating vegetation and 
driftwood that often blocked the old 
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route, making travel uncertain. Then re- 
sort must be had to the compass, for here 
no land was visible, no blazed trails or 
flowing waters to indicate direction, and 
one might be lost for hours in locating 
the temporary anchorage of a launch or 
house-boat. 7 

The timidity of the natives in explor- 
ing these flooded forests is in keeping 
with their fear of the open lake, and as 
guides we found them quite useless in 
reaching hunting grounds by boat. Ac- 
customed to follow the ancestral trails 
and streams, knowing nothing about a 
compass or the direction indicated by the 
prevailing winds or the position of the 
sun, we could not trust any of the Indian 
guides to lead in exploration. 

At Gatun we found several canal em- 
ployees, and one in particular, who could 
take a launch at full speed through 
densely timbered districts, swerving here 
and there with wonderful skill and sel- 
dom in doubt of the direction taken or 
where and when the launch would reach 
the open water. 


TIIE ADVANTAGES OF A HOUSE-BOAT IN 


COLLECTING AND EXPLORATION 


Many years’ use of a house-boat in the 
wilderness about Lake Superior had 
shown its great convenience as a mov- 
able habitation and its great superiority 
over tent or cabin in most places accessi- 
ble by water. In the tropics such advan- 
tages I felt would be tenfold greater. 

Before starting for Panama arrange- 
ments had been under consideration for 
converting a small scow or flathoat into 
a house-boat by merely erecting a frame 
that would support a canvas roof and 
wire netting along the sides—simple 
changes, excluding the sun or rain and 
visits from many forms of troublesome 
insects. With a swift and powerful 
launch we could tow the house-boat from 
place to place, using the former for ex- 
tended daylight excursions. 

On arriving at the lake it was found 
that the expectation of getting a small 
scow was too sanguine, for the suitable 
ones were in continuous service by the 
government and the others too bulky for 
use. Rather than take the time necessary 
in building, we were able to convert a 
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floating boat-house into a very comfort- 
able house-boat. In size it was 9 X 30 
feet, with a zinc roof, a covered tool- 
house at one end, suitable for storage 
purposes, and the sides and front open. 

By flooring over the slip in which a 
launch had been berthed, putting on a 
V-shaped prow at the towing end, and 
tacking on screening between the roof 
and floor, the craft was superior to the 
kind originally sought, except for its 
heavy draft and a deck so low that it 
would be awash when running into a 
head sea. 


ADVANTAGES OF HOUSE-BOAT LIFE 


We now had all the comforts of a 
commodious yacht, very much freer ven- 
tilation, and a continuous opportunity of 
viewing the landscape or wild life from 
the open sides, besides plenty of room 
for storing a bulky outfit where it would 
always be accessible, with pleasant quar- 
ters for identifying and preserving the 
material collected. 

Cots and hammocks for beds, a large 
oil stove, a thirty-gallon tank for pure 
water, a long table hinged to the side of 
the boat for the serving of meals and as 
a work-bench, comprised the additional 
improvements. 

With the house-boat one escapes the 
cumulative annoyances connected with 
breaking camp every few days, the re- 
packing of fragile or loose articles, and 
the selection and clearing out of new 
sites in the ever-present brush, where 
giant vine-tangled trees, too formidable 
for the axe, exclude the light, air, and 
every outlook, converting the jungle camp 
into a gloomy hothouse, surrounded by 
prickly plants and subject to the raiding 
ants in daytime, the fever-bearing mos- 
quitoes at night, and the vicious activity 
of red bugs and ticks, unlimited in the 
hours of visitation. 

My companion on the trip, Mr. H. F. 
Anthony, of New York, representing the 
American Museum of Natural History, 
came as my guest for the purpose of 
studying and obtaining specimens of 
mammals, and he proved a most agree- 
able and capable collector, while C. J. 
Anderson, of Michigan, a guide and as- 
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A TERMITES NEST IN THE FLOODED 
DISTRICT 


These ant-like creatures were still active, but 
doomed to slow starvation 


sistant on many former expeditions, ac~ 
companied me again in the same capacity. 

In the interim of selecting and then 
reconstructing the boat-house, we made 
a number of excursions by launch, the 
principal ones up the Gatun and Chagres 
valleys, referred to elsewhere. 


A STRANGE-LOOKING CRAFT 


Late in the afternoon of March 6 the 
house-boat was ready, and in the tow of 
the launch came to the wharf for our 
outfit. Such a strange-looking craft and 
the first of its kind on Gatun Lake ex- 
cited considerable interest among the na- 
tives and canal employees, who half an 
hour later saw us depart with Captain 
Brown, the owner of the launch, at the 
wheel, Our destination was the Trini- 
dad River, where we were to leave the 
flooded valley several miles up and enter 
a trocha leading to a new plantation, 
three miles inside the flooded forests, 
following the narrow lane that had been 
cut out by felling the larger timber be- 
fore the coming of the lake. 

Of the thousands of employees about 
the locks none had ever visited the plan- 
tation except our pilot, for this particular 
region was regarded as a most likely one 
to get lost in, and of this we were warned 
by the resident engineer. A heavy but 
favorable sea was running, and as the 
waves surged harmlessly along the low 


deck we wondered what would be the 
rate of speed or the condition of the boat 
were we headed into it. 

xefore dark the interior of the house- 
boat was put in order, interrupted now 
and then as the wheelsman took a short 
cut through the dead timber, when all 
hands with boat-hooks and oars assisted 
in keeping clear of the trees and floating 
logs. It was several hours after sunset 
and under the light of a half moon that 
we reached the nearly submerged point 
indicating the entrance to the valley of 
the Trinidad. 


AN ENTERPRISING CHINAMAN 


Tere at the base had once been the na- 
tive village of Escobal, now covered ex- 
cept for several huts on top of the ridge 
(see page 171), in one of which lived 
an enterprising Chinaman, who made a 
poor living selling groceries and a better 
one dispensing various intoxicants; for 
he was safely located a few yards beyond 
the zonal line of Federal prohibition. 

By previous arrangement the China- 
man had two native guides for us, and, 
with these aboard, we quickly departed, 
in order to reach the plantation before 
the setting of the moon. Seated within 
and facing the open side, we were able 
to watch the course through the tops of 
the great dead forest, where the deep 
waters had destroyed or covered over 
many of the smaller trees. 

Running at low speed, we were several 
hours crossing over, but by a combination 
of good luck and skill Captain Brown 
found the entrance of the trocha just 
ahead, unmarked except by the knowl- 
edge he had of trees near the mouth. 
How the house-boat ever got up this nar- 
row and more or less blocked passageway 
was a mystery, for while running it later, 
in daylight, with the launch, we often got 
astray or fouled on snags a foot or two 
below the surface. 


JUNGLES TOO DENSE TO BURN 


At midnight, in rounding a turn, there 
was a barking of dogs and we could see 
the glowing embers of scattered fires, for 
in clearing such ground the cut timber is 
stacked and then burned continuously 
during the dry season, This unexpected 
condition | feared would alarm the wild 
animals of the neighborhood, which, un- 
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FLOATING LOGS WERE A MASS OF LONG-LEAVED PLANTS AND SLENDER REEDS, SUR- 


ROUNDED BY BLUE-TINTED AND FRAGR: 


like those of the North, that are so partial 
to “burnings” and the tender vegetation, 
were likely to abandon a section unex- 
pectedly covered with smoke and dis- 
turbed by crackling flames, since in the 
dense and humid jungles fires are rare 
and seldom progress very far, even with 
the aid of man. 

After the house-boat had been tied up 
to a large tree, a few yards from shore, 
we were visited by the native superin- 
tendent and given a generous welcome. 
As Captain Brown was anxious to return 
to Gatun before the morning wind had 
roughened the lake, he left with Ander- 
son, who was to bring the launch back 
the next day. Less than a mile away a 
mass of floating logs was encountered, 
and the moon now being below the ho- 
rizon. we were compelled to stop until 
daylight. 

In the morning, as the sun arose, flocks 
of chattering parrots flew over, and oc- 


ANT WATER HYACINTHS (SEE PAGE 163) 


casionally a pair or two alighted on the 
higher trees, peering down on the half- 
screened boat. A shot from the cabin in 
the clearing, a descending object and a 
thud proclaimed a doubtful addition to 
the larder, an oft-repeated occurrence, 
showing that nothing was spared by the 
native hunters, for there are no game 
laws outside the Zone and no effort to 
preserve even the ornamental birds of 
the country. 

The well-earned outings of the canal 
employees were too often signalized by 
making a target of harmless, non-game 
animals and birds until Colonel Goethals 
undertook to prevent such thoughtless 
destruction. 

While there is little likelihood of any 
species living within the jungle becom- 
ing extinct, it would require but little 
effort to make the lake region a wonder- 
ful outdoor zoological garden that would 
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prove almost as interesting to visitors as 
the game refuges along the government 
railroad in British East Africa. 

While breakfasting on the house-boat, 
a strange, uncouth sound came from the 
hills to the west, rising and falling in a 
torrent of guttural notes. It was the first 
greeting of the “black howler,” the largest 
of the South American monkeys, whose 
uproarious conduct, whether in_ tribal 
conversation, in protestation against man 
or the weather, was a source of aston- 
ishment thereafter. My friend Fuertes, 
the bird artist and naturalist, whose mim- 
icry of bird notes is quite equal to the 
fidelity of his brush, declares that the 
noise of the “howler” is by far the most 
striking sound in the American tropics, 
being “‘a deep, throaty, bass roar, with 
something of the quality of grunting pigs 
or of the barking bellow of a bull alli- 
gator or an ostrich. The noise was as 
loud as the full-throated roaring of lions, 
and its marvelous carrying power was 
frequently attested when we heard it 
from the far side of some great Andean 
valley.” 

It is a popular belief on the Isthmus 
that the “black howler” is an infallible 
weather prophet, and especially so in 
predicting a shower. So far as we could 
discover, it was only when the clouds 
blackened overhead and the first prelimi- 
nary drops began to fall that this prog- 
nosticator considered it safe to commit 
himself in the forecast. 

About 10 o'clock Mr. Anthony, carry- 
ing a gun, and his guide a pack of steel 
traps, left for the only open trail in the 
neighborhood, leading to an older plan- 
tation bordering the lake on the other 
side of the promontory, while I went in 
another direction, along a dry creek bot- 
tom, to select places for the flashlight 
and cameras, where the bait was to be 
the freshly skinned carcass of the trapped 
specimens, were they accommodating 
enough to serve this double purpose. 
And in passing it may be noted that the 
only natural foot-trails, and that during 
the dry season, are the creek bottoms, 
which are cleared of all underbrush and 
fallen trees by the torrential rains falling 
during eight months in the year. It is 
here, too, that many of the wild animals, 
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large and small, seek easy routes of 
travel, as well as coming for the purpose 
of quenching their thirst at the small 
pools and pot-holes scooped out in the 
soft sandstone formation of all the 
creeks, while others come to prey upon 
those exposing themselves to attack. 

On returning at noon the trapping 
party discovered a band of black howlers 
passing overhead, with a result described 
in the collector's notebook as follows: 
“T felt a pang of regret at silencing one 
of the ‘howlers,’ but as a specimen was 
needed I shot the foremost and heard 
him crash through the limbs to the 
ground. Pangs of a more effective source 
were experienced when my native boy 
and IT attempted to retrieve the monkey, 
for he had fallen through a bee’s nest the 
size of a bushel basket and we found the 
nest too late to avoid the consequences.” 
Taking a lantern after dark the specimen, 
a fine large male, was recovered and 
brought to the house-boat (see page 189). 

The following morning the traps only 
yielded a number of small rodents, while 
the runways, formerly used by larger 
game, showed scarcely a track—plain evi- 
dence that the heavy smoke from the 
clearing had driven them away. This 
compelled long and hard trips into the 
more distant forests, where trails had to 
be cut with a machete, foot by foot, re- 
sulting in a wonderful collection of ticks 
and red bugs and little game until the 
trails had been cleared for a day or two. 
But it was our experience here and else- 
where that the jungles of Panama are 
abundantly supplied with a great variety 
of wild life. 

Observing about the house-boat sev- 
eral good-sized fish, a coarse line and a 
single rusty hook were put in service, 
with the result of soon landing a dozen 
averaging a pound or more. ‘These re- 
sembled the black mullet and were fairly 
edible, proving, however, of greater serv- 
ice in baiting the traps and the flashlight 
machines. Whether they are land-locked 
fish from the sea, imprisoned on the clos- 
ing of the locks, or coming from the nu- 
merous streams, they have certainly mul- 
tiplied wonderfully, for we found them 
everywhere about the lake. 

A smaller variety of fish was also no- 


FLASHLIGHT PICTURE OF PACA (Agouti paca virgata) 


One of the largest of the existing rodents, the closely related capybara alone exceeding 
it in size. The paca is an animal of nocturnal habits, and therefore can be photographed 


only by means of flashlight apparatus set at night. 
This is one of the game animals of the natives, who call it conejo 
Its eyes glow at night (see page 179). 


which was used as bait. 
pintado, or spotted “rabbit.” 


ticed and they proved a great annoyance 
when bathing, as they had the habit of 
nipping a swimmer severely and could 
only be kept away by a vigorous commo- 
tion in the water. In its transient con- 
dition this lake should prove of scientific 
interest to the fish culturist, and presents 
a possibility of introducing many varie- 
ties of fish that would soon become of 
value commercially or to the visiting 
sportsmen. 

It may be of interest to note that the 
southern range of the migratory wild 
fowl does not extend to Panama, for 
aside from two varieties of ducks—the 
blue-wing teal and the lesser scaup—no 
geese, brant, swans, or any of the other 
numerous varieties of ducks were seen 
by us or noted by careful resident ob- 
servers, indicating that the Federal Mi- 
gratory Bird Law, which has so effect- 
ively prohibited spring shooting in the 


Note in the animal’s mouth the mango, 


States during the nesting flight, need 
only be supplemented by a treaty with 
Canada and Mexico in order to cover the 
extreme range of these valuable and rap- 
idly vanishing birds. A pending treaty, 
protecting fish in international waters, 
involves the same Federal supervision. 


TWO WAITFS OF GATUN LAKE 


For centuries the valleys now occu- 
pied by Gatun Lake had been the home 
or feeding places of many wild animals, 
especially the tapir and deer. In the fall 
of roit the rising waters began driving 
the several species of deer from the bot- 
tom lands, where the thickets and more 
tender vegetation had afforded the best 
of shelter and of food. Some sought 
ridges and other near-by elevations, un- 
aware that in a few months these refuges 
would become isolated as islands or 
wholly submerged by the rising lake. 
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ONE OF THE MANY THOUSANDS OF TREES LESTOONED WITH CROUPS OF BRILLIANT 
ORCHIDS DYING IN GATUN LAKE 
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About this time Captain 
Brown made a trip in his 
launch exploring the new 
avenues for motor-boats and 
in a territory where he had 
hunted for years afoot. In 
passing some matted drift 
composed of dead vegeta- 
tion, which, under the pres- 
sure of the wind, had just 
passed out from a recently 
flooded island, he noticed 
lying fast asleep thereon a 
beautiful little fawn. It was 
but a few days old and the 
debris had been its cradle 
within the flooded timber. 

Now separated forever 
from its mother, in the open 
lake, and destined to starve, 
drown, or become the prey 
of eagles or alligators, it was 
taken aboard and added to 
the captain’s collection of 
native animals at Gatun. 
Raised by hand and under 
kind treatment, it reached 
maturity, becoming the fa- 
vorite pet of the canal vil- 
lage (see page 1723). 


A STARVING OWL MONKEY 


A few months later, upon 
another expedition in the 
same region, a good lookout 
was kept for other marooned 
animals. Finally, in a large 
tree surrounded by water 
and a considerable distance 
from dry land, a round furry 
object was noticed in an up- 
per crotch. As the launch 
approached, the ball unrolled into a small 
monkey-like creature, but with the bulg- 
ing eyes of a lemur which Captain Brown 
felt sure was a rarely seen nocturnal spe- 
cies known as the owl monkey. 

As this would prove a rare find, besides 
once more saving another animal in dis- 
tress, the launch was tied to the tree and 
an effort made to slip a noose over its 
head by means of a boat-hook; but this 
proved unsuccessful. Then a ripe banana 
was placed invitingly on the bow, and 
Captain Brown retired to the stern to 
await results. Ina very few minutes the 
little animal came down the tree, leaped 


OUR 


threes: 


HOUSE-BOAT 
VILLAGE OF 


Note the floating islands near shore. 
great size when permanently anchored by snags and dead 
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\NCHORED OVER THE FLOODED 
ESCOBAL, 


These become of 


on deck, and began eagerly devouring the 
fruit. It was evidently on the verge of 
starvation and permitted the rope to be 
cast off without showing any desire to 
seek its former retreat. An hour later 
the little monkey was placed in the same 
pen with the fawn and fed, when it 
sought a shelf on the rear porch, where 
it was concealed during the daytime by 
boxes and coils of rope. 

True to its nature, it was never seen 
in the daytime, except when purposely 
disturbed, but after dark became con- 
tinuously active (see page 175). On chilly 
nights it would seek the sleeping fawn 


RATS AND OPOSSUMS CAUGHT ON GATUN LAKE 


(A) Spiny rat; the quill-like hairs on back are probably used for defensive purposes. 
(B) Big gray opossum; this is the largest species found in Panama, variable in colors; the 
average men of young found with parent was seven. (C) Rat- tailed opossum, a medium- 
sized species. (D) Murine opossum, a very small species, the size of a ground squirrel. 
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A BROCKET DEER: RESCUED FROM A FLOATING ISLAND WHEN A FAWN (SEE P. 171) 


and curl up on its back for warmth. My 
later introduction to this interesting ani- 
mal is referred to again when testing its 
eyes under an artificial light to see 
whether they would shine. 


SHOOTING A BOA-CONSTRICTOR 


The dispersal or isolation of wild life 
had mostly occurred before our arrival. 
Some of the best specimens of the larger 
animals were obtained, through the as- 
sistance of hounds, on several of the is- 
lands where the deer and peccaries were 
still abundant, but more or less preyed 
upon by jaguars and ocelot. One after- 
noon when cruising through a forest of 
gaunt, dead trees, ‘and where the water 
was fully 20 feet deep, we were surprised 
to see a large boa-constrictor sunning it- 
self on a limb not much above the sur- 
face. 

Regarding it as a good museum speci- 
men, a rifle ball pierced the body just 
back of the head, and with a convulsive 
movement the snake hurled itself toward 
the bow of the launch, from which it un- 
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fortunately slid into the water, leaving 
only a crimson circle and a string of bub- 
bles on its way to the bottom, where it 
could not be recovered, Whether it 
sought out a dead tree in the open water 
as the only available basking place in this 
deluged district or had found some form 
of prey unknown to us was hard to de- 
termine 


DIFFICULTIES OF NIGHT PHOTOGRAPHY IN 
THE TROPICS 


While I had been previously success- 
ful in flashlight photography in southern 
climes like Mexico and the West Indies, 
this method in Panama proved difficult. 
Previous experiences had led me to ex- 
pect frequent annoying visits from the 
omnivorous opossum, but here the coun- 
try was alive with them after dark, rang- 
ing from the size of the northern species 
down to those no larger than a small 
squirrel (see page 187). No sooner was 
it dark than I could hear the reports from 
the scattered flashlight machines, with al- 
ways a probability of their having been 


FLASHLIGHT OF WO NOCTURNAL RAILS THAT USED THE DRY CREEK BOTTOM WHERE 
THE FLASH WAS SET 


Like the opossums, they fired it repeatedly, 1 


or 


fired by a marsupial. In several instances 
the flash was sprung by a species of night 
rail, other times by large rats or flying 
bats (see page 176), and not infrequently 
by decaying vegetation dropping from 
the forest tops. 

In the daytime the ever-present buz- 
zard soon associated the green tin boxes 
covering the cameras with a near - by 
feast and it became necessary to set the 
flash just at dusk whenever meat bait was 
used (see page 177). 

But worst of all was the extreme hu- 
midity, so that plates left exposed in the 
camera for more than two nights and de- 
veloped at irregular periods became so 
mildewed as to be worthless. 

A PANIC-STRICKEN JAGUAR 

In one instance the flash fired by a 
jaguar, at a considerable distance from 
the house-boat, was visited too late to 


save the plate, and all I had for the effort 
was the sight of the clawed bank caused 


vulling on the string whether baited with fruit 
meat 


by the big animal as it sprang away in 
terror when the dazzling, booming flash 
greeted an effort to carry off the skinned 
body of an opossum, while the same re- 
sult occurred in the case of a tapir pass- 
ing along a runway to the water. 

Moisture - absorbing chemicals in the 
camera would have overcome this, but 
none were at hand when most needed. 
Undoubtedly flashlight photography is 
the ideal way of getting pictures of the 
larger - sized) South American animals, 
where, aside from their being almost 
wholly nocturnal, the dense brush pre- 
vents any possibility of daylight pictures 
unless such animals can be cornered or 
treed by the use of hounds. 

That the jaguar occasionally hunts in 
the daytime was shown when Mr. An- 
thony, shortly after leaving the house- 
boat, had a big boar peccary nearly knock 
him over as he was standing scanning the 
tree-tops for a shot at a squirrel. He 
fired at it with small shot, rolling it over 


dead a few feet away, at the instant his 
Indian guide, by his elbow, gave a cry of 
terror, when a big jaguar raised up and 
roared in his face—so intent had this 
beast been in following the peccary’s 
trail. But it sprang away in a line with 
the guide, so a shot could not be safely 
fired. ; 

However, this adventure provided us 
with fresh meat and a good museum 
specimen (see page 178). That night An- 
derson, whose bed was on the floor be- 
tween our cots, became restless, the usual 
indication that the daily supply of ticks 
had not been removed before retiring; 
but when he held up several objects and 
wanted to know if they were young tur- 
tles, his knowledge of entomology was 
enlarged on being told that they were a 
very large species of tick from the pec- 
cary he had skinned on the floor of the 
boat some hours before. 


PAT CAVES 


Many years ago large limestone caves 
were discovered near the upper Chagres 
and in these lived numerous bats, rang- 
ing in size from a small species to the 
huge so-called vampire, with a wing- 
spread exceeding two feet (see page 185). 
Formerly it was impossible to visit this 
vicinity other than by an uncertain trail 
through the ever-intruding jungle; but 
as the main stream and tributaries deep- 
ened with the back waters from the lake, 
the caves could be reached in a few hours 
by launch. Under the guidance of a 
former canal employee, an_ erstwhile 
trapper and market hunter, we made a 
trip on March 1. 

After going up the broad, inundated 
valley of the Chagres some miles, we en- 
tered a branch called the Chilibrillo— 
narrow, deep, and tortuous, with no per- 
ceptible current. As the boat glided 
smoothly in the straight courses and 
swerved violently at numerous turns, the 
overhanging shrubbery and the flooded 
palm trees marking the bed of a stream 
formerly unnavigable for any kind of 
craft, we realized more fully how the 
new lake had opened up these canal-like 
avenues of travel into the very heart of 
the jungle (see page 183). 

After a run of five or six miles a cur- 
rent became noticeable, and in a few min- 
utes we came to a transverse ledge of 
rock with a slight flow of water rippling 


FLASHLIGHT 
RESCUED FROM 
(SEE PAGE 


OF A NOCTURNAL MONKEY 
A FLOODED FOREST 
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over it, indicating the end of the trip by 
boat. While walking up the nearly dry 
bed of the stream, it was plain that many 
animals had sought the higher ground as 
a refuge, for trails to the scattered pools 
came in all directions, bearing the fresh 
imprint of tapir, deer, peccary, agouti, 
and the occasional claw -marks of the 
jaguar and ocelot, while the frequent 
roaring of the black howler showed this 
big tenant of the tree-tops was also abun- 
dant. The grotesque toucans vied with 
the noisy parrots, while the calling of the 
parrakeets and the peculiar chorus-like 
calls of the chachalaca produced an im- 
pression that must ever be associated 
with jungle memories. Turning to the 
right and going up a creek bottom, we 
soon came in sight of the low entrance to 
the caves, encircled with ferns, vines, and 
flowering plants (see page 184). 

Lighting the lantern and stooping low, 
we entered a corridor leading to a series 
of interconnecting rooms with high ceil- 
ings and dark and grimy walls, relieved 
here and there by light-colored  stalac- 
tites, the tapering ends dripping with 
limestone waters. In the central room, 
both on the walls and ceiling, were great 
clusters of bats segregated by species 
and, as later examination showed, ac- 
cording to sex. 


A ZEALOUS GUIDE 


One big bunch, some 10 feet square 
and containing hundreds of small bats, 
was found on an end wall only 6 feet 
from the ground and particularly well 
situated for a flashlight picture. Our 
local guide, filled with the enthusiasm of 
the occasion, unbuckled his leather belt, 
and before his action was anticipated be- 
gan lashing them, so that in a moment 
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A SPINY-HAIRED RAT FIRES THE FLASH 


a surplus of specimens lay at his feet, 
while the rest took wing and in bewilder- 
ment circled about the lantern. 

Our next effort was directed toward 
getting specimens of the larger bats, 
which hung from the highest domes, and 
could only be obtained by throwing mis- 
siles at them (see page 185). While 
picking up some loose pieces of rock 
for this purpose, we were startled by a 
quick flash and the reverberating report 
of a heavy rifle discharged by the guide 
in another misdirected effort to aid us. 
A few mangled and useless bodies fell, 
and then a black stream circled noise- 
lessly overhead, creating a perceptible 
current of air as they passed continu- 
ously back and forth through the con- 
necting caverns. Finally they attached 
themselves to the roof and a sufficient 
number were obtained for our purpose, 
and then a series of flashlight pictures 
were taken, several of which are shown 
on pages 184 and 185. 


Upon the large detached rocks were 
dozens of big black beetles, either noc- 
turnal in their habits or accustomed to 
feed on the vermin or excrement of the 
bats. A careful examination of these 
caves indicated that they did not belong 
to the group formerly discovered by vis- 
iting Americans, and as they contain a 
vast deposit of bat guano and are near 
water transportation this supply may be- 
come of considerable value as a fertilizer. 


EYES THAT SHINE AT NIGHT 


One of the most’ effective means in 
night hunting is the use of a lantern that 
will cause the eyes of wild animals to 
shine. 

But what has appeared strange is the 
lack of any general understanding of 
this interesting phenomenon. In ancient 
and modern writings, scientific and other- 
wise, the glowing eyes of animals at 
night have been a matter of frequent 
comment, and often as not inaccurate or 
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misleading. Many have thought, and the 
impression still prevails, that this light 
is of a phosphorescent character, while 
others seem to think that the glow i is in- 
herent, so that the eyes of the animals 
possessing it will shine after dark or in 
an unlighted room at night regardless of 
any independent source of light. 

Both of these views are, of course, 
wholly erroneous, since the illumination 
seen in such eyes is merely the reflection 
of rays generated beyond the animal and 
visible to the observer by reflex action. 
Two disks of tin, the size of a five-cent 
piece, fastened a few inches apart on the 
trunk of a tree will so reflect the light 
from a hunter’s lantern as to deceive all 
but the most expert, and the writer has 
frequently used this method for detect- 
ing or misleading market hunters and 
others shooting at night in violation of 
law, for this destructive method is now 
prohibited in nearly all the States. 

At the present time, however, “‘jack- 
ing,” as it is usually called, has come into 
effective use in collecting scientific speci- 
mens or as an aid in the taking of flash- 
light pictures of wild life at night. Since 
most animals, big and little, are noc- 
turnal, by using a light that will cause 
their eyes to glow it 1s now possible to 
get many specimens or photograpns 
otherwise difficult to obtain and at the 
same time to use the night hours for this 
work, thus greatly increasing the oppor- 
tunities and affording more favorable 
conditions for photogr raphy. 

Originally, when hunting and later in 
night photography, the writer became 
familiar with many animals whose eyes 
glowed before a light as well as with 
those that did not have this peculiarity. 
For a long time it did not suggest any 
extended investigation, and beyond not- 
ing the different species, their actions 
under the light, and the variance in color 
reflection, nothing was done toward de- 
termining the portion of the eye that 
caused such reflection, whether it per- 
formed any function or was merely an 

arbitrary or useless attribute, without 
aie or significance in the classifica- 
tion of different families and species of 
animals. 


WHY ANIMALS CAN SEF AT NIGHT 


In considering eye reflections, they 
should not be confused with the glisten- 


77 


BUZZARD FIRING FLASHLIGHT IN DAYTIME 


The left wing became involved in string tied 
to bait and half of the pinion feathers were 
pulled out. These birds became such a nuis- 
ance that when meat bait was used the flash 
was not set until dusk. 


ing surface so characteristic of all eyes, 
human or otherwise. The exterior hght 
is mirrored on a posterior, lustrous layer 
of the retina, next to the choroid coat, 
called the Tapetum lucidum, and appears 
as a bright, luminous glow, which, in the 
case of many large animals, can be seen 
on a dark night, with a powerful lantern, 
100 yards or more away. Such glowing 
orbs have usually the brightness and 
steadiness of a star or a ball of fire, and 
can generally be detected long before the 
body of the animal becomes visible under 
the approaching light. 

While it is impossible to give here in 
detail the writer’s investigations, they 
may be summarized by stating that the 
eyes of all the carnivorous or predacious 
animals glow, as is the case with their 
domestic descendants, the cat and dog. 
The same is true of practically all the 
hoofed or grazing animals and many 
other families, while on the other hand 
the two great orders—the Primates, in- 
cluding man, apes, monkeys, etc., and the 
Rodents—have few species that possess 
the tapetum. In addition to the mam- 


A BOAR PECCARY, SHOT WHEN FLEEING BEFORE A JAGUAR: GATUN LAKE 
(SEE PAGE 175) 


mals, there are other vertebrates, includ- 
ing certain nocturnal birds, reptiles, and 
fish, that have brilliant eyes at night, as 
is the case with some of the inverte- 
brates, such as spiders, beetles, and crabs. 

Unquestionably the function of the 
tapetum is to give increased keenness to 
the night vision, for in no instance do 
strictly diurnal creatures have reflecting 
eyes, while practically all those of noc- 
turnal habits possess this element of the 
eye, 

On the Panama trip considerable study 
was given this subject, for there were 
missing links that only the tropics could 


supply. Up to this time T had not found 
a single member of the Primates that had 
reflecting eyes, for all tested were diurnal, 
like man. In several countries there are 
species of nocturnal monkeys, but [ could 
never find one in the zodlogical collec- 
tions, and therefore it was with great in- 
terest that I tested the eyes of the little 
owl monkey, whose rescue from a flooded 
forest 1s mentioned elsewhere. 

Selecting a dark night and turning the 
lantern toward it as it sat on the upper 
edge of a porch, its eyes glistened like 
two brilliant diamonds. 

Later, on taking a flashlight picture of 
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NATURE’S TRANSFORMATION AT PANAMA 


it, it became so wild on my approach as 
to prevent any. further study; but as this 
particular monkey has not a prehensile 
tail and the eyes and general features re- 
semble the lemur, a strictly nocturnal ani- 
mal, it is probable that it represents a 
connecting link between the monkeys and 
the lemurs. 


A HUNTER FOOLED 


In the North I had found that the eyes 
of one species of night-hawk, belonging 
to the goatsucker family, would shine 
brightly under the light. While at Gatun 
I at once noticed that the night-hawks 
circling about the electric lights after in- 
sects had very brilliant eyes, and on one 
occasion, when Mr. Anthony was in the 
forest “headlighting’” for specimens of 
the cat family, he saw a large pair of 
brilliant red eyes glowing from the top 
of a tree, and he fired with the expecta- 
tion of getting an ocelot, or a similar ani- 
mal. Instead of a heavy body crashing 
through the branches there wag a slight 
swish, and in going under the tree he 
found that he had killed a large goat- 
sucker, the biggest of the night-hawk 
family; and while he was disappointed, 
the result of the shot showed that all the 
members of these nocturnal birds possess 
a tapetum. 

On other occasions we found that the 
larger species of the southern Rodents, 
like the agouti and paca, could be easily 
shined at night, and since the northern 
Rodents, with the exception of the rabbit 
(which at best can be doubtfully classi- 
fied as such), do not have shining eyes, it 
is possible that this physical eiement may 
be used as a basis for creating a sub- 
order of Rodents. 

On the upper Chagres we found that 
there was one species of fish which ap- 
parently fed mostly at night, and under 
the light its eyes would glow with the 
same brilliant red possessed by the alli- 
gator, another night feeder. While the 
results in Panama enlarged the number 
of species having reflecting eyes, they 
confirmed more than ever the writer's 
position, that the possession of the tape- 
tum is directly associated with night vis- 
ion, while the brilliancy of such reflec- 
tion, it has been found, corresponds to 


179 


the animal’s need of such a faculty in 
defense or aggression. 


NO PERIODICITY IN HABITS AS IN THE 
NORTH 


The animal I felt a particular interest 
in on this trip was the Central American 
whitetail, a relative of the Virginia deer. 

This species and its geographic repre- 
sentatives are found in all the lower Cana- 
dian provinces, in practically all our 
States and ranges southerly through Mex- 
ico, Central America to the Andes, and 
down into Brazil and Peru. The white- 
tails are now, as in the past, the most 
abundant and widely distributed of all 
the groups of our native deer, and as far 
as northern Mexico are represented by 
several closely related forms, beyond 
which they break into a number of dis- 
tinct species. 

The northerly mating season covers a 
period of about 30 days each fall; the 
bucks commence shedding their horns a 
month or so afterward, while the fawns 
are born in the late spring and within a 
corresponding period of 30 days. Such 
periodic and seasonable habits are un- 
doubtedly caused and controlled by the 
rigorous winters and lack of nourishing 
food during the portion of the year when 
any newly born offspring would suffer or 
perish. Even inthe Gulf States the mating 
and breeding seasons correspond closely 
with those of higher latitudes, due largely 
to the northern origin of the species—with 
the consequent inherited tendencies—and 
also because, even in the most southerly 
States, the colder winds affect many ten- 
der varieties of vegetation. 

After passing the Mexican border, and 
especially from Vera Cruz south, there is 
a considerable enlargement of the breed- 
ing season, since necessity no longer con- 
trols the habits. 


A VARIABLE BREEDING SEASON 


On the Isthmus of Panama, with a 
mean annual temperature of 8o degrees, 
there is only an average difference of five 
degrees between the so-called summer 
and winter months, with the result that 
the rut, the shedding of the horns, and 
the birth of the young are very irregular. 
On the Isthmus the fawns are born dur- 
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MAP OF THE ISTHMUS OF PANAMA BEFORE THE ESTABLISHMENT OF THE CANAL 
ZONE 


Showing former route of Panama Railroad, the various watercourses, and the valley 
basins later occupied by Gatun Lake, with the location of the larger native villages therein. 
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MAP OF THE CANAL ZONE AND SURROUNDING TERRITORY OF THE PANAMA REPUBLIC 


Showing the relocated railroad, the canal route, Gatun Lake, covering 164 square miles, 
and the portion of same extending beyond the zone, with the watershed and tributary streams 
still under the exclusive jurisdiction of Panama. One-third of the lake and all the flooded 
valleys contain much standing timber, living and dead (see pages 187, 188, and Io1). 
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ing a period of nine months, while a 
hornless buck may be found any month 
or again bearing antlers in various stages 
of growth. 

And it is an interesting and undeter- 
mined question whether the prolonged 
breeding season does not result in many 
bucks carrying their horns much beyond 
the normal period in the North. Tf, as 
the writer believes, the horn growth of 
the male is purely a sexual manifestation, 
and incidentally providing a means to bat- 
tle with the numerous rivals, and are shed 
in the North long before they can be of 
use against wolves and other predatory 
animals, then, with the Panama deer mat- 
ing throughout most of the year, it may 
result in the carrying of the fully devel- 
oped horns much longer than usual. With 
the tapir and te “other large animals 
the prolonged breeding season was no- 
ecules but toa lesser « extent among the 
birds. 


UNITED STATES OWNERSHIP OF LAKE SITE 
NECESSARY 


Conceding that Gatun Lake is the 
most essential factor in the canal system, 
it is evident that the entire basin and the 
surrounding shores should be under the 
exclusive sovereignty of the United 
States, while the main watersheds should 
also be under some form of supervision. 
A canal zone to miles wide may have 
seemed in the beginning a sufficiently 
large tract to be taken out of so small a 
republic as that of Panama, just as the 
constitutional restrictions on the size of 
the District of Columbia seemed reason- 
able at the time. 

When it is finally appreciated that 
more than one-third of the superficial 
area of Gatun Lake and practically all 
the watersheds upon which the mainte- 
nance and the purity of the lake depend 
are within the sovereignty of another na- 


tion, seriously interfering with our con- 
trol from a commercial, engineering, 


sanitary, and military standpoint, the 
present limitations appear unfortunate. 
While the consideration of this feature 
of Isthmian geography may not be ger- 
mane to the original purposes of our ex- 
ploration, yet no one can spend weeks 
rene the proportionately large 
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sheets of water lying beyond the zone 
without being impressed with the lack of 
governmental control. 

Any enlargement of our territory 
under the existing treaty with Panama, 
which, fortunately, covers future read- 
justment of our holdings, should be un- 
dertaken at the earliest possible time, for 
with the springing up of many native 
villages about or near the shores of the 
lake, the costly preparation of land for 
agricultural purposes, the use of the 
waters as a convenient medium for 
travel and shipments, any interference 
therewith a few years from now will be 
at the expense of vested rights, making 
the condemnation more costly and, what 
is more to be feared, causing endless 
friction with the Panamanians, who will 
resent their dispossession after enjoying 
the many benefits of the inland water- 
ways, regardless of how such occupation 
may interfere with the purposes for 
which the lake was created. 


SETTLEMENT ENCOURAGED 


Already both whites and natives are 
buying up or taking possession of large 
tracts of riparian lands just outside the 
boundary and along the now navigable 
valleys, in easy communication with all 
parts of the zone by boat or rail. Colo- 
nization schemes are in the bud and re- 
garded with a somewhat favorable eye 
by our government, for we are told in 
official communications, in lectures, and 
by illustrated articles the wonderful fu- 
ture of the zone and adjacent lands for 
the enterprising agriculturists from the 
States. 

On the Pacific slope, where there is no 
connection with or drainage into Gatun 
Lake, and again in the great forested 
tracts along the Atlantic coast, there are 
doubtless many opportunities for fruit- 
growers, stock-raisers, or lumbermen ; 
but on all lands bordering or draining into 
the lake every effort should be made to 
prevent or restrict permanent settlements 
or any other occupation materially inter- 
fering with the control and protection of 
the lake waters 

Engineering “Reasons.—The duty of 
watching and measuring the precipita- 
tion during periods of excessive rainfall 


SCENE ON THE RIO CHILIBRITI,0, UP WHICH TRIPS WERE MADE TO VISIT THE BAT 
CAVES 


As palms never grow in water, something of the extent of the flooding of this region can 
be judged 


on the watersheds is important, in order 
to properly safeguard any part of the 
lake basin subject to overflow or unusual 
pressure. Some miles up one of the val- 
ley estuaries is a ridge called “the Cana 
Saddle,” forming a natural embankment 
between the impounded waters and the 
Caribbean Sea. So low is this rim, when 
the lake reaches the prescribed maximum 
of 87 feet, that a prolonged freshet might 
overflow the bank or a heavy, continuous 
pressure start a leakage, with the result, 
in either case, of the rushing waters cut- 
ting down or bursting through the em- 
bankment, reducing the lake level below 
the minimum required for navigation. 
Were this break to occur just before 
the dry season, it might easily interrupt 
commerce for months, since the required 
depth could not be restored until well 
into the wet season. One or two other 
localities, also outside the zone, present 
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somewhat similar features. Such an in- 
terruption would be a universal calamity 
in times of peace and probably more 
serious for us in times of war. 


IS THE CANAL IMPREGNABLE? 


Military Reasons.—Our refusal to ac- 
cept the proposal of European nations 
for an unfortified or neutralized canal, 
followed by erecting the heaviest possi- 
ble armament on the seaboard, becomes 
ludicrous if the operation of the canal 
can be suspended for months by the use 
of a stick of dynamite on a northern arm 
of the lake or through the destruction of 
the Pedro Miguel locks at the south by 
projectiles fired from the slopes of the 
Chagres River, since such easily con- 
cealed assaults would originate beyond 
our interior borders. 

To protect the entrances of the canal 
by fortifications and war vessels, while 


THE LOW ENTRANCE TO THE BAT CAVE ON THE CHILIBRILIO RIVER OPENS INTO A 
SERIES OF LONG CORRIDORS AND CHAMBERS MORE OR LESS INTERCOM MUNICATING 
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FLASHLIGHT OF A SMALL CI,USTER OF BATS BEFORE THEY WERE AIARMED 


Clusters are ordinarily formed of a great number of individuals, probably several hun- 
dred in some instanees. The variety shown is one of the largest of South American bats, 
one specimen secured having a wing expanse of 26 inches. The bats are strong and muscular 
and always ready to bite. The masses of bats bear a close resemblance in form to the 
stalactites with which the walls and domed ceilings are covered. 
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FLASHLIGHT PHOTOGRAPH OF SMALL BATS 


They were isolated by species and sexes, each species confined to a particular grotto, where 
it was found in hundreds, and the bats of each mass all of the same sex 


A FALSE OR SO-CALLED VAMPIRE BAT, WITH A WING-SPREAD OF 2 FEET 2 INCHES 


Lives mostly on fruits. One of specimens from the hat caves 
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IN A BAT CAVE 


Showing our method of photographing bats by flashlight. 


As the flashlight powder used is 


exceedingly explosive, the expression on the face of the operator is not to be wondered at 


trusting to the supposedly enduring 
friendship of Panama or the inviola- 
bility of its neutrality by other nations, 
is much like locking the front and back 
doors while leaving those on the side in- 
vitingly open. 

Although reference to military weak- 
ness is not always subject to a frank and 
full discussion, yet the perils suggested 
are apparent to the casual observer and 
beyond concealment. If this great reser- 
voir can be broken and drained outside 
our possessions, the terminal locks left 
in easy range of guns beyond the border, 
or raiding boats concealed on lake waters 
beyond the zone, it will be entirely the 
result of not possessing territory esssen- 
tial to the military protection of the canal. 

Sanitary Reasons.—It will be unneces- 
sary to recall or describe the terrible loss 
of life suffered by the French in the ef- 


fort to construct the canal or the propor- 
tionately greater loss in building the 
Panama Railroad many years preceding. 
All the conditions entering into such epi- 
demics were understood by our sanitary 
authorities when the more active work 
was begun, and the methods and regula- 
tions prepared by Colonel Gorgas re- 
sulted in maintaining throughout the en- 
tire period of construction a lower mor- 
tality rate than in many of the States. 
Having found that the principal 
scourges of the Isthmus—yellow fever 
and malaria—were spread by two indige- 
nous forms of infected mosquitoes, ef- 
forts were directed toward destroying 
the breeding places of such in the neigh- 
borhood of construction towns or wher- 
ever workmen were exposed, by draining 
the swamps or spraying the stagnant 
waters with crude oil, while all dwellings 


FLASHLIGHT PHOTOGRAPH OF ONE OF SEVERAL VARIETIES OF OPOSSUMS ENCOUNTERED 
IN THE CANAI, ZONE 


The particular opossum shown is the commonest species, and by reason of its abundance 


and its omnivorous appetite it proved a serious obstacle to flashlight photography. 


Probably 


75 per cent of the flashes fired were sprung by opossums, who found and fired the camera 
shortly after dusk, before better game was moving. 


were carefully screened and inspected 
and the employees supplied gratuitously 
with quinine. By isolating, in conven- 
iently located hospitals, all suspected or 
infected cases there was no possible 
chance for an epidemic to get a foothold. 


LOSING SANITARY CONTROL 


Now that most of the government 
towns about the lake have been disman- 
tled or occupied only by a few perma- 
nent employees, it should be easier to 1n- 
sure proper health conditions along the 
canal route were it not for several 
changes which if ignored may cause a 
reversion to the old conditions or worse. 

The change that has taken place since 
the lake filled up the lower Chagres Val- 
ley and extended far inland, flooding 
temporarily, and at places permanently, 
lowlands far beyond the zone, has already 
been mentioned. Taking the lake as a 


whole, and after the stagnation caused 
by decaying vegetation has ceased, it 
ought to be sufficiently pure for many do- 
mestic uses. Probably 90 per cent of the 
supply is the quickly delivered torrential 
rains, and the remainder, mostly during 
the dry season, is the contribution of 
small streams fed by the stored waters of 
the limestone formations; so its purity 
nearly equals that of distilled water. 

With a depth in the main part surpass- 
ing that of Lake Erie, the surface rough- 
ened and aerated by daily winds and the 
rotting vegetation replaced by aquatic 
growths favorable to purification, there 
is no apparent reason why such water 
should not be piped, as now contemplated, 
to the cities of Panama and Colon or the 
neighboring towns, as well as becoming 
an important source of supply for the 
numerous ships en route between distant 
ports. 
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FLASHLIGHT OF A PIG-LIKE CREATURE: THE LONG, NAKED TAIL, HOWEVER, SHOWS 
IT TO BE A SPECIES OF PANAMA OPOSSUM 


‘Therefore any infected drainage carry- 
ing typhoid, tuberculosis, and other wa- 
ter-borne diseases, productive of fevers 
or intestinal disorders, should be rigor- 
ously controlled. Yet this is impossible 
if scattered habitations and native villages 
occupy any considerable portion of the 
amphitheater of hills about the lake basin. 


DANGEROUS TO SHIPPING 


More serious, however, than the im- 
pairment of this great body of water for 
domestic uses will be the ever-increasing 
influx of mosquitoes, heretofore sup- 
pressed by the activity of the health au- 
thorities. The difference between drain- 
ing or spraying local swamps and _ stag- 
nant pools along an unfilled canal, with 
the easy enforcement of health regula- 
tions among the employees, and that of 
effectively controlling the inception and 
spread of mosquitoes in the more than 
160 square miles of tepid waters, sur- 
rounded by ignorant and uncontrollable 
natives, is too apparent for argument. 

While the deeper waters and those in 
which small fish have ready access may 
not be any great source of trouble, yet 
the myriad of swamps and pools, the 


thousands of water-holes in shore de- 
pressions or creek bottoms, will afford a 
breeding place, and the jungle a refuge, 
for an army of yellow fever and malarial 
mosquitoes. Imagine what will follow 
the relocation of native villages in the 
neighborhood of these shallow and shel- 
tered waters. 

Wherever we went about the shores 
mosquitoes were fairly abundant in the 
daytime and very numerous at dusk or 
thereafter. On the several occasions that 
we boarded a train in the evening at 
smaller stations adjacent to the lake we 
noticed the great abundance of mos- 
quitoes, and especially that of the anoph- 
eles variety—the carrier of malaria. 

These back-woods stations seem to be 
the gathering place in the evening of all 
the neighboring population, and as the 
cars are unscreened and the windows 
continuously open, it is easy to see how, 
in case an epidemic starts at such points, 
infected mosquitoes will be quickly and 
continuously conveyed to the large cities 
at cither end of the route. Under such 
conditions, too, the slow passage of steam- 
ships by the swampy shores of the lake at 
all hours of the day and night will invite 
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The hlack howler, the largest of the Panaman monkeys, is looked upon by the natives 
as a weather prophet, its loud, long, and reverberating howl being most frequently heard 
just preceding a heavy rain (see page 168). 
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MARMOSET MONKEY, WITH HAIR LIKE SILK, IN SHADES OF BROWN AND GRAY 


A beautiful and attractive pet. There are five species of monkeys in the zone, from the 
black howler, the size of a small ape, down to the little squirrel monkey 
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ANOTHER OPOSSUM FINDS THE BAIT 


A CREEK BOTTOM ARBORED OVER WITH GIANT FERNS AND SWAYING VINES, WHERE 
THE FLASHLIGHT WAS FIRED BY A JAGUAR: CAMERA OUTFIT MARKED X 
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A GATUN LAKE IGUANA, THE GIANT LIZARD OF THE SOUTH, MUCH PRIZED BY 
NATIVES FOR FOOD 


the contraction of such contagious dis- 
eases, threatening all the great ports of 
the world and resulting in a quarantine 
that might disrupt commercial intercourse 
for months. 


A CASE IN POINT 


Our experiences in this respect were 
suggestive. At no time in Gatun or other 
government towns were mosquitoes no- 
ticeable, since thickets had been cleared, 
the swamps drained or sprayed, and every 
precaution taken against the presence of 
insect life or their intrusion into dwell- 
ings. When the house-boat was anchored 
in the lagoons it was equally well pro- 
tected against mosquitoes, besides we had 
little fear of fever when not near native 
villages. 

But at the plantation on the Trocha 
were half a dozen laborers, and we were 
frequently bitten by malarial mosquitoes 
when coming through the clearing at 
dusk or when taking a refreshing bath off 
the boat after a hot day’s work. All 
three of us developed malaria on or after 
leaving the Isthmus, and as we learned 
later that the white manager of the plan- 


tation had been taken to the Gatun Hos- 
pital, a week before our arrival, suffering 
from a severe case of fever, it seems 
quite certain that we were only an addi- 
tional link in the chain of dissemination. 


ENLARGE THE LAKE ZONE 


In a communication recently received 
from a former canal commissioner, who 
was in charge at the time the Hay-Varilla 
Treaty was being negotiated, he wrote: 

“What you say of the dangers arising 
from the lack of control by the United 
States to the lands adjoining the margin 
of Lake Gatun and outside the Canal 
Zone is not exaggerated. When the width 
of the zone was fixed at 10 miles, from 
ocean to ocean, the plans did not con- 
template the construction of the dam at 
Gatun, but at Bohio, and the resulting 
lake would have been much smaller had 
that plan been carried out. The necessity 
has become greater as the area of the 
lake has become greater. . . . 

“Until we have a lesson of experience 
in one or more elements of danger, I fear 
that opposition will develop more strength 
than can be overcome. So far as the 
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HERON FISHING AT HEAD-WATER STREAM: AS THE SHORES OF THE LAKE OPEN UP 
THEY WILL BE A FAVORITE RESORT FOR ALL WADING BIRDS 


powers under the treaty are concerned, 
they are ample to enable us to acquire all 
the lands needed.” 

The treaty in question was proclaimed 
by President Roosevelt, February 26, 
1904, and contained several broad stipu- 
lations altogether sufficient to meet pres- 
ent requirements. Article IT, after grant- 
ing, under definite boundaries, the to- 
mile zone, further provides that the 
United States shall be granted ‘in per- 
petuity the use, occupation, and control 
of any other lands and waters outside of 
the zone, above described, which may be 
‘necessary and convenient for the con- 
struction, maintenance, operation, sanita- 
tion, and protection of the said canal.” 


TIME MUST BE FIXED 
/ 


The acceptance of this privilege is not 
operative, of course, without proof that 
such enlargement is “necessary and con- 
venient’ in the use and protection of the 
canal. A demand, therefore, must be 
made for a compliance with this agree- 
ment. However liberal this offer, no in- 


dependent nation can yield or another ac- 
cept sovereignty over a territory without 
a proper definement of the ceded land, in 
order to determine the date of transfer 
and the permanent assumption of a juris- 
diction thereover. 

Eleven years have now elapsed since 
the treaty went into effect, and good faith 
as well as expediency suggests negotia- 
tions for determining the amount of land 
or adjacent waters needed to protect the 
United States in its use of the canal. 
While the treaty is silent as to additional 
compensation, such an omission should be 
disregarded and an appropriation made 
in proportion to the value of the addi- 
tional grant. 

All or a part of this sum might be used 
by Panama in the purchase of the bound- 
ary territory from Costa Rica, now under 
dispute, thereby restoring to Panama an 
area that would serve as an equivalent 
for the cession of the additional land, and 
at the same time bringing the three na- 
tions concerned into a mutual adjustment 
of their territorial rights. 


THE RISING LAKE COVERED MANY 
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NATIVE VILLAGES 


Inhabitants in the remote valleys had no faith in the predicted rise and neglected to remove 
their property in time 


A ZOOLOGICAL AND BOTANICAL PARK 


While the various so-called insular 
possessions of the United States present 
many strange forms of plant and animal 
life, most of these are beyond the cur- 
rent of our domestic intercourse and 
are little visited by travelers from other 
lands. Wonderful as are our national 
parks, they must be seen, if at all, by 
those diverted from the customary lines 
of travel. 

The Canal Zone, however, is seen en 
route, and is the only Federal domain of 
surpassing interest that can be directly 
traversed by boat or rail and in which 
each citizen having a feeling of proprie- 
torship should favor its permanent im- 
provement and beautification. The ter- 
minal cities of the canal—Colon and 
Panama—will continue to be objects of 
interest; but how refreshing and enter- 
taining is the trans-Isthmian trip, for 
here can be seen the tropic growths in 
all their luxuriance, and here ought to 
be visible every native variety of tree, 
shrub, and bloom, the wonderful bird 
life, the strange species of mammals and 
reptiles, and all that goes toward mak- 
ing a panoramic summary of tropical life. 


The lake district, as the center of this 
great international park, would soon be- 
come the natural home of the deer, pec- 
caries, tapirs, monkeys, alligators, croco- 
diles, and iguanas; a resort for every 
variety of fresh-water fish known to the 
southern continent; the place to colonize 
vast rookeries of heron and egrets, while 
protection against the gun would soon 
make the routes of travel resound with 
the noisy chatter of parrots and macaws, 
and myriads of bright-colored songsters 
would give added color to the orchid- 
laden trees. 


A LESSON FOR OTHERS 


What an example in wild-life conser- 
vation to our sister republics of the 
South! Such self-restraint in useless or 
wasteful destruction would soon bring to 
the car windows and to the edge of each 
hamlet a varied and interesting life now 
hidden to most eyes in the impenetrable 
jungles. The introduction of many beau- 
tiful and useful plants from South Amer- 
ica could be supplemented by those from 
Africa and similar climes, and not out of 
line with such a display, as already sug- 
gested by Colonel Roosevelt, would be 
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HOUSE-BOAT TIED TO DEAD TREE MANY MILES FROM DRY LAND 


The open space gave sunlight, cooling breezes, and freedom from insects, and the deep, 
clear water invited the morning and evening swim. Fish of several species were very 


numerous. 


the naturalization of strange foreign ani- 
mals like the hippopotamus, the water- 
buck, and numerous other interesting or 
valuable animals suited to these sur- 
roundings. 

Shooting, under a Federal license, of 
predaceous animals like the jaguar, 
puma, and ocelot could be permitted, 
while up the now navigable valleys lead- 
ing into the Panaman wilderness hunt- 
ing parties would enjoy a variety of 
sport with the minimum of discomfort 
or loss of time. Many of the wildest dis- 
tricts, unsurpassed in all of South Amer- 
ica, can be reached from our northerly 
cities in less time than it now takes to 
visit the remoter portions of the Rocky 


Mountains or hunting resorts in upper 
Canada. 

At a trifling cost a resident superin- 
tendent of zodlogy and botany could be 
maintained, with all the benefits follow- 
ing the scientific study of plant and ani- 
mal life of our only continental posses- 
sion in the Southern Hemisphere; and 
here would come the representatives 
from our great museums and other sci- 
entific organizations, were it possible for 
them to receive the codperation of 
trained resident experts, thus avoiding 
the delay and wasted efforts such as were 
suffered by the present expedition, where 
half the time was occupied in outfitting 
and acquiring reliable information. 
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Sai is your light? 


Do your eyes tire easily 
when working, reading or 
studying in artificial light ? 
Do you have to shade them? 
Do you “squint” or concen- 
trate to see well? Have you 
eye-headaches ? 


Then your light is wrong 


Have you bright electric 
lights that make your eyes 
blink, or flickering bare gas 
lights that irritate your eyes? 


Then your light ts wrong 


Alba Installation — Alameda, Cal. 


Why tolerate the wrong light when good light is so easy 
to get? It usually requires only a few simple changes. 


Alba Lighting Equipment 

Alba softens bright irritating light so that the eye can use it com- 
fortably and distributes or concentrates the light where you need it 
most. Alba makes the light do its best, with very little absorption. 
You get more light for the same money. You can get complete 
Alba Lighting Equipment, consisting of fixtures and glassware. If 
you have fixtures installed, you can probably get Alba globes, shades 
and bowls suitable for those same fixtures. 


Free Facts about Good Light 


The pamphlets below tell the facts about Good Light and are free. If 
you will tell us your particular needs we will suggest, without charging you, 
how to get the best light for your purposes. 


Macbeth-Evans Glass Company Pittsburgh 


ee 1 d Showrooms also in New York, Chicago, Philadelphia, St Louis, Boston, Cincinnati 
Reg U S Pat Off ee Cleveland, Dallas, San Francisco Macbeth-Evans Glass Co Ltd Toronto 
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Macbeth-Evans Glass Co., Pittsburgh: Send article on Good Light for subject checked and 
Portfolio of Individual Lighting Suggestions for my needs to name and address signed below: V-8-15 
i—Homes 3—Restaurants 5—Offices 7—Hotels 9—Theatres 11—Churches 
2—Department Stores 4—Stores 6—Clubs 8—Banks 10—Hospitals 
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disagreed as to the best form of Shaving Soap. 
One preferred the stick, another the powder and 
the third, the cream. So each man bought the form 
he preferred and all secured the same shaving 
comfort and satisfaction for they all bought 


as wise men usually do. 
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